ABSTRACT Summary: Homology Gene List (HomGL) is a web-based tool for comparing gene lists with different accession numbers and identifiers and between different organisms. UniGene, LocusLink, HomoloGene and Ensembl databases are utilized to map between these lists and to retrieve upstream or transcribed sequences for genes in these lists. We illustrate the use of HomGL with respect to microarray studies and promoter analysis. Availability: http://homgl.biologie.hu-berlin.de/
INTRODUCTION
The analysis of data from high-throughput technologies like microarrays and two-dimensional gels usually results in large gene lists. To compare these lists obtained in different experiments, and to design further experiments, tools are required for handling large lists of accession numbers and identifiers. The lists may contain genes identified using different standards (for instance RefSeq, GenBank or other accession numbers and UniGene identifiers) and they have to be compared to find common genes in the lists or to resolve redundancies. Also, in order to incorporate results of experiments in different organisms (e.g. animal model data of human diseases) it is necessary to find homologues for the genes of interest.
Here we present a database, Homology Gene List (HomGL), which integrates UniGene, LocusLink (Pruitt and Maglott, 2001) , HomoloGene (Wheeler et al., 2003) and Ensembl databases to allow mapping from different kinds of accession numbers to UniGene identifiers, to map these lists of UniGene identifiers from one organism to the homologues of another, and to download the transcribed sequences and upstream regions according to the annotation in Ensembl.
IMPLEMENTATION
HomGL was implemented using MySQL as a database and PHP for user interaction. The web-interface runs on a standard Linux workstation and the database is hosted on a SUN Fire * To whom correspondence should be addressed.
server.
HomGL is an open source project, the code necessary to build and run the database can be downloaded freely from http://homgl.sourceforge.net/ under the terms of GNU public license. Additionally, we also provide free access to our server http://homgl.biologie.hu-berlin.de/ after registration.
Central relations in the database are described by tables mapping from a variety of accession numbers to UniGene identifiers and a table which maps between homologue UniGene clusters in different organisms. These tables are build by several perl/bash scripts, which parse flat files of UniGene, LocusLink and HomoloGene databases. Mapping between different organisms is done using the HomoloGene database.
The user interaction is realized through a web-interface for submitting, editing and viewing lists of gene accession numbers. A user provides a list of genes with any of the supported identifiers and retrieves a table containing corresponding UniGene identifiers. This table can then be extended by the UniGene title and by UniGene identifiers of known homologous genes in a chosen organism. One can create any number of such lists and then select up to 20 of those either to compare them (search for overlapping genes) or to unify them (remove multiple occurrences of a gene). The method is based on mapping of supplied accession numbers to UniGene identifiers and then comparing the obtained UniGene identifiers.
It is possible to attach a comment text (for instance an identifier in a private library) to any gene inserted to a list. HomGL can display these comments alternatively in all tables.
Additionally, the database provides a possibility of extraction of DNA sequences related to the genes in a list. Utilizing a local copy of the Ensembl core database (Clamp et al., 2003) and the gene predictions provided there, one can download either the predicted transcript or non-coding upstream regions (up to 20 kb of length). Fig. 1 . Usecase for HomGL. Three tables of accession numbers from mouse, rat and human are submitted, compared and UTR's as well as coding sequences are extracted.
DISCUSSION

HomGL was developed during the design phase of microarray experiments for monitoring changes in gene expression
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caused by the formation of insoluble protein aggregates in Huntington's disease. For these experiments human cell lines will be used. There is already a number of high-throughput microarray data from mouse models, rat cell lines and 2D-gel electrophoresis data.
Additionally to databases like MatchMiner (Bussey et al., 2003) and SOURCE (Diehn et al., 2003) , which allow to match GenBank accession numbers to UniGene identifiers in batch mode, HomGL has the possibility to store the lists, compare more than two, and, most important, to compare lists between species. This allowed us to integrate all the data for the design of the chip (see Fig. 1 ).
Another application, where HomGL was successfully applied, was an extraction of upstream untranscribed regions of genes known to share a similar pattern of expression in a series of microarray experiments. DNA sequences retrieved from this process were used as an input for detailed search using promoter prediction and regulatory motifs detection programs. Within this project, we extended HomGL with information from the Eukaryotic Promoter Database (Praz et al., 2002) . Human promoters were aligned with upstream regions of the corresponding genes and the positions of the promoters in the upstream regions are stored in the database. When the user uploads the upstream regions of human genes, the positions of matching EPD-promoters are reported in the gene headers.
As a test, we imported all accession numbers of an info file describing the oligos on a U133A Affymetrix chip to the database. Out of the 22 283 identifiers, 20 938 (94%) could be matched to a UniGene cluster and 11 161 (50%) homologous genes were found in mouse. At present, HomGL incorporates data for mouse, rat and human; however, it is easily extensible to other organisms. Future extensions of the database will include an API for C++ and Perl as well as interfaces to promoter-prediction programs. The database is updated on a regular basis and the versions of the imported databases are given on the web page.
